In a recent publication on experimental haemarthrosis in the rabbit we described many interesting ultrastructural changes that occur in the synovial membrane (Roy and Ghadially, 1966) . Two such changes attracted our attention: an increase in the number of intermediate and Type B synovial cells, and the occurrence of many small and large vesicles containing fiocculent and granular material. However, the nature and significance of these changes can not be interpreted adequately on ultramicroscopic changes alone.
It seemed to us that a histochemical investigation designed to study the variation in the RNA and mucopolysaccharide content of the synovium during the experimental period would assist in determining more precisely the significance of these changes.
Such an investigation has now been carried out and the results are reported in this paper.
Material and Methods
This study was executed on the tissues collected during our previous experiments (Roy and Ghadially, 1966) (Fig. 3) , one located in the synovium and superficial subsynovial tissue, the other placed deeply in the subsynovial tissue. At 72 hrs the picture was similar in that two stained bands were frequently encountered. In later specimens the intensity of reaction in the superficial band gradually decreased until the 7th day when little staining could be detected in this region. The disappearance of staining reaction in the deeper zone was more patchy for even at 7 days occasional intensely stained areas could be detected in this region. The reaction for acid mucopolysaccharide was completely inhibited by pretreatment of the tissue with testicular hyaluronidase (B.D.H.) at pH 6 (Fig. 4, (Fig. 7 , overleaf).
Discussion
The purpose of this discussion is to correlate the established morphological changes in the synovium in haemarthrosis (Roy and Ghadially, 1966) with functional alterations suggested by the histochemical studies reported in this paper.
After the injection of blood many synovial cells show large single membrane-bound vacuoles containing flocculent and granular material set in an electron lucent matrix. Such large vacuoles are not found in the normal rabbit synovial cells. However many small vesicles containing similar or more electron dense granular material are often encountered. ' It has long been suggested that some of these vesicles contain mucopolysaccharides (Lever and Ford, 1958; Wyllie, More, and Haust, 1964) . The result of our present study tends to support this view, for there is a close correlation between the rise and fall in the population of these and also much larger vacuoles and the site and intensity of the staining reaction obtained by stains for AMP.
Thus the increase in the number and size of vacuoles occurs between 2 and 48 hrs after injection of blood. During the early part of the experimental period (2 to 24 hrs) there is an increase in the amount of histochemically detectable AMP in the synovial cells and the reaction is also quite strong at 48 hrs. After this period both the vacuoles and the staining reaction begin to fade away from the synovial cells. Histochemical studies suggest that at least some of the mucopolysaccharide is poured out into the matrix, for from 8 hrs onwards the synovial matrix begins to show an increased staining reaction for AMP. At first the positive reaction is seen in the synovial matrix proper Thus, by correlating the morphological and histochemical studies, we can state that within 2 hrs or so after the injection of blood into the joint the synovial cells are either stimulated to produce an increased amount of AMP or store it in these vacuoles, and that by 8 hrs the material is discharged and begins to appear in the matrix. This process continues till about the second day, but an abundant amount of the discharged material persists in the matrix till the third day. From then on the material is gradually removed and only small patches can be detected at the end of the experiment.
As already noted the initial findings, namely the appearance of many large and small vacuoles and an increased staining reaction for AMP, can be interpreted either as increased storage or increased production, but with the passage of time a stage is reached when a fair number of large vacuoles are present and there is also a marked positive reaction in the matrix. This, combined with the fact that during the early stages there is no apparent decrease of staining reaction in the matrix, supports the idea that there is in fact an increased production of AMP rather than an initial phase of storage of this substance in the cell and a later discharge of the excess into the matrix.
The above explanation is adequate to account for all but one of the observed phenomena, namely, the increase of AMP in the deeper synovial tissues. Here two main possibilities must be considered: that the increase in AMP is due to movement of this substance from the synovial matrix to deeper tissue, or that the AMP in this region is the product of the activity of fibroblasts present in this area. Both explanations are tenable but the latter hypothesis is attractive because by about the third or fourth day active granulation tissue with its accompanying proliferating fibroblasts is much in evidence. That such tissue produces AMP is well known (Jackson, 1955; Mancini, Vilar, Stein, and Fiorini, 1961 It is interesting to note that an increase in RNA is also seen in the synovium of man in cases of traumatic effusion (Roy, Ghadially, and Crane, 1966) . Since this reaction was observed in human synovium many weeks after the trauma and presumably also after the absorption of any shed blood, it would seem that these factors are not directly involved in the production of this phenomenon. Furthermore, the fact that an intense staining reaction was seen on the sixth and seventh day of the present experiment, at a time when all the injected blood had been removed, also supports this contention. The only common factor in both these cases (man and rabbit) was the presence of a traumatic effusion and it seems to us that increased RNP is in some way linked to the presence of an effusion rather than any other factor.
In traumatic effusion the protein content of synovial fluid is increased (Ropes and Bauer, 1953; Decker, McKenzie, McGuckin, and Slocumb, 1959; Binette and Schmid, 1965) . It is also well known that RER and RNP granules are involved in protein synthesis (Palade, 1961) . Hence one could postulate that the capacity of synovial cells to synthesize protein is increased in the present experimental condition. Although we have no direct evidence to show actual transfer of protein from the synovial cells into the joint fluid, our findings are quite consistent with the view that the lining synovial cells contribute some proteins into the joint effusion.
